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Background: Scarce information exist relative to the behavior of blood pressure during exercise in high-level athletes. We sought to define the 
upper limits of blood pressure response in elite athletes and describe clinical and morphologic characteristics of those with higher values.
methods: 1,140 athletes, divided according to type of sport (skill, power, mixed and endurance) underwent cardiac evaluation, with 
echocardiography and maximal bicycle exercise test before 2008 and/or 2012 Olympic Games.
results: Peak Systolic and Diastolic Blood Pressure (SBP and DBP) were 190±21 mmHg and 76±7 mmHg respectively and the 95th percentile 220 
and 85 mmHg respectively; 102 athletes (9%) had either SBP and/or DBP above the 95th percentile. Clinical and echocardiographic characteristics 
of these are shown in table; they were predominantly male, while no differences were detected among type of sport. Stepwise regression analysis 
showed that: peak SBP was explained by maximum workload (R2=0.34, p<0.001) with basal SBP, left ventricular wall thickness and body surface 
area (BSA) showing lower additional value (R2=0.47, p<0.001). Peak DBP was explained by basal DBP (R2=0.20; p<0.001) with a lower additional 
value for age, BSA and maximum workload (R2=0.27; p<0.001).
conclusion: the present study shows the normal blood pressure response to exercise in athletes. Specific upper limits for SBP and DBP, as here 
defined, should be implemented in athletes’s evaluation to identify hypertensive individuals.
Normal exercise BP
n= 1038 (91%)
High exercise BP
n= 102 (9%)
p value
Age (years) 26 ± 6 28 ± 6 0.001
Gender (male, %) 631 (61%) 93 (91%) <0.001
Skill disciplines (n,%) 217 (21%) 15 (15%) 0.138
Power disciplines (n, %) 167 (16%) 10 (10%) 0.094
Mixed disciplines (n,%) 318 (31%) 35 (34%) 0.443
Endurance disciplines (n,%) 336 (32%) 42 (41%) 0.071
BSA (m2) 1.9 ± 0.2 2.1 ± 0.2 <0.001
Basal SBP (mmHg) 116 ± 10 127 ± 11 <0.001
Basal DBP (mmHg) 75 ± 6 80 ± 7 < 0.001
Basal Heart rate (bpm) 57 ± 11 57 ± 11 0.795
Max Heart Rate (bpm) 166 ± 11 165 ± 11 0.205
Max workload (Watts) 245 ± 60 286 ± 58 <0.001
LV Wall thickness (mm) 9.6 ± 1.2 10.5 ± 1.2 <0.001
LV diameter (mm) 53 ± 5 56 ± 4 <0.001
EF (%) 64 ± 5 64 ± 6 0.943
LA diameter (mm) 35 ± 4 37 ± 4 <0.001
Aortic root (mm) 30 ± 4 33 ± 3 <0.001
LV Mass (mm) 187 ± 55 230 ± 52 <0.001
E/A 1.9 ± 0.5 1.8 ± 0.4 0.089
